Literature has emphasized the negative role of internalized self-stigma in unhealthy eating behaviors in individuals with overweight and obesity. Still, less is known about the psychological processes that mediate this relationship. Self-criticism and the inability to reassure the self are considered to play crucial roles on eating behaviors. This study aims to: 1) explore the associations between BMI, weight self-stigma, self-criticism, self-reassurance and binge-eating; 2) explore differences in weight self-stigma and self-criticism tendencies between women with and without Binge Eating Disorder (BED); 3) test the mediator effect of selfcriticism and self-reassurance on the relationship between weight self-stigma and binge-eating severity. Participants were 125 Portuguese adult women with overweight and obesity (MBMI= 34.44; SD =5.51). Participants were weighted and completed a set of self-report measures. BED was assessed through a clinical structured interview. Results showed that women with BED display higher levels of weight self-stigma and self-criticism and lower tendencies to be selfreassuring, than women without BED. Additionally, the mediation model tested indicated that the effect of weight self-stigma on binge eating severity was in part partially mediated by a selfto-self-relationship that is critical, harsh and punitive and by a decreased ability to be reassuring when facing setbacks. Overall, the model accounted for 45% of binge eating symptoms severity. These findings may inform clinical practice with clients who present high levels of weight selfstigma. Results suggest the relevance of targeting self-criticism and promoting a self-to-self relationship that is caring and reassuring, as a way of diminishing binge eating behaviors.
Introduction
Weight stigma refers to discriminatory attitudes towards people with overweight and obesity, and has a negative impact on the life of individuals with overweight and obesity (e.g. Puhl & Heuer, 2010) . Even in the absence of perceived discrimination, the perception of being a target of stigma is related to poorer health (e.g., Ratner, Halim, & Amodio, 2013) . Moreover, weight stigma is associated with disordered eating behaviors (O´Brien et al., 2016; Vartanian & Porter, 2016) , particularly binge eating (Ashmore, Friedman, Reichmann, & Musante, 2008; Lillis, Hayes, & Levin, 2011) . Additionally, this weight bias discrimination tends to be internalized by individuals with overweight and obesity reflecting negative self-evaluations of one's weight and physical appearance and perceived discrimination (Durso & Latner, 2008; Lillis, Luoma, Levin, & Hayes, 2010) . In turn, this is linked with negative health outcomes not exclusively attributed to obesity itself (Latner, Durso, & Mond, 2013) . Weight self-stigma is correlated with psychological distress and disordered eating (e.g. Durso et al., 2012; Pearl & Puhl, 2014; Schvey & White, 2015) and affects the quality-of-life of individuals with overweight and obesity (Farhangi, Emam-Alizadeh, Hamedi, & Jahangiry, 2016; Latner, Barile, Durso, & O'Brien, 2014; Palmeira, Pinto-Gouveia, & Cunha, 2016a) .
Empirical evidence suggests that individuals who internalize weight-based stereotypes are prone to engage in binge eating (Puhl, Moss-Racusin, & Schwartz, 2007) . In fact, eating is a common way for individuals with overweight and obesity to cope with weight-related discrimination and stigmatization experiences (Puhl & Brownell, 2006) . Additionally, individuals with overweight and obesity with binge eating present poorer health outcomes and quality-of-life than those without binge eating (see Baiano et al., 2014 for a meta-analysis).
Specifically, individuals with overweight and obesity who binge eat have higher levels of eating psychopathology, greater medical and psychiatric morbidity (e.g. Bulik, Sullivan, & Kendler, 2002; Herbozo, Schaefer, & Thompson, 2015) , and present more ineffective strategies of emotional regulation (e.g. Gianini, White, & Masheb, 2013) .
As a result of weight self-stigma, individuals may engage in critical and punitive internal dialogues towards the self, i.e., self-criticism (Gilbert, Clarke, Hempel, Miles, & Irons, 2004; Gilbert & Irons, 2005) . Self-criticism has been conceptualized as a harsh and punitive way of self-to-self relating, particularly in the face of setbacks or when things go wrong (Gilbert et al., 2004) . Although it may be rooted in a desire to self-improve and self-correct, this strategy usually backfires, given that self-criticism focuses on and emphasizes one's flaws and feelings of inferiority (Gilbert et al., 2004; Gilbert & Irons, 2005) . Unintentionally, this may lead to increased negative affect, which is a well-known predictor of binge eating episodes (Gianini et al., 2013) . On the other hand, the more toxic and harsh form of self-criticism involves feelings of aversion and contempt towards the self (Gilbert et al., 2004; Gilbert & Irons, 2005) . This desire to persecute and punish the self and has been consistently related to more severe forms of psychological suffering (e.g., Castilho, Pinto-Gouveia & Duarte, 2015) . A recent study showed that harsh self-criticism mediates the relationship between body-image shame and binge eating in a sample of 329 non-overweight women (general population and college students) (Duarte, Pinto-Gouveia, & Ferreira, 2014) . In fact, although a few studies have shed some light on how self-criticism and binge eating are related, little is known about the impact of self-criticism, specifically in individuals with overweight and obesity. A study conducted in a sample of patients with eating disorders found that self-criticism predicted depressive symptoms and shape and weight over-evaluation (Dunkley & Grilo, 2007) . Another study, in a sample of 170 patients with binge eating disorder, found that self-criticism was an important mediator between emotional abuse and body dissatisfaction and depression (Dunkley, Masheb, & Grilo, 2010) .
Nevertheless, although the role of self-criticism in eating disorders has been growingly unveiled (Goss & Allan, 2014) , little is known about its contribution to the impact of weight self-stigma in binge eating symptoms in people with obesity and overweight.
In contrast to self-criticism, being self-kind, self-compassionate and able to reassure the self when things go wrong seem to be crucial psychological processes that protect against disordered eating (see Braun, Park, & Gorin, 2016 , for a review). Some evidence suggests that self-compassion negatively predicts eating disorders symptoms (Geller, Srikameswaran, & Zelichowska, 2015; Kelly, Vimalakanthan, & Carter, 2014; Taylor, Daiss, & Krietsch, 2015) .
Nevertheless, it is noteworthy that these studies were conducted in samples from the general population or college students, and not individuals with overweight or obesity.
Compassion-based approaches to eating disorders have been recently developed (Goss & Allen, 2014 ) and seem to be effective in reducing binge eating (Kelly & Carter, 2015) . These approaches specifically aim to promote the development of a self-to-self-relationship characterized by a kind, caring and supportive attitude, instead of being critical, punitive and harsh towards oneself (Gilbert et al., 2014; Neff, 2003) . In fact, some evidence points out that when people with overweight and obesity experience setbacks, they tend to become self-critical and have difficulty in being self-compassionate. In turn, this is linked with struggles in maintaining healthy behaviors (e.g., Gilbert et al., 2014) . Thus, this calls for the importance of exploring the role of self-reassurance in binge eating in patients with overweight and obesity.
Additionally, studies about how self-compassion relates to weight self-stigma and binge eating are still scant, with only one study showing that self-compassion mediated the impact of weight self-stigma on mental and physical health outcomes (Hilbert, Braehler, Schmidt, Löwe, Häuser, The current study has three aims: 1) to study the associations between weight selfstigma, self-criticism, self-reassurance and binge-eating in a sample of women with overweight or obesity with and without Binge Eating Disorder (BED). We expect positive and moderate to strong correlations between weight self-stigma, hated and inadequate-self and binge eating symptoms. Conversely, moderate to strong negative associations are expected between the above mentioned variables and reassured-self; 2) to explore differences between binge-eaters and non-binge-eaters in weight self-stigma, self-criticism and self-reassurance. We expect that women with BED present higher levels of weight self-stigma and self-criticism and lower selfreassuring abilities than those without BED. The third goal was to test whether self-criticism and self-reassurance mediate the relationship between weight self-stigma and binge eating symptoms. 
Methods

Participants
Procedures
Prior to data collection, the current study was approved by the ethics committee of Coimbra's University Hospital (CHUC) and by the scientific committee of the Psychology Faculty of University of Coimbra, Portugal. Participants were invited to participate by a research team member on the day of their nutritional appointment. Participants were informed about the voluntary and confidential nature of the collaboration, as well as the main study's goals. After signing a written informed consent, participants were screened for BED individually and completed the self-report measures. The questionnaires took approximately 20 min to be completed.
Measures
Demographic Data. Participants' age, years of education and current height were selfreported.
BMI. Participants were weighted with their clothes (without shoes) using the same Body Composition Analyzer (Tanita TBF-300) accurate to 0.1 kg.
Weight self-stigma Questionnaire (WSSQ; Lillis et al., 2010; Palmeira, Cunha, & PintoGouveia, 2016b ) includes 12 items that assess weight self-stigma in people with overweight and obesity. It measures negative thoughts and emotions about being overweight and fear of enacted stigma. Participants are asked to rate each item in a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). Higher scores indicate higher levels of weight self-stigma. Both the original (α = 0.88) and Portuguese (α = 0.85) versions presented good psychometric properties (Lillis et al., 2010; Palmeira et al., 2016b) . (Castilho et al., 2015; Gilbert et al., 2004) .
Binge Eating Scale (BES; Gormally et al., 1982; Duarte et al., 2015) consist of 16 items.
Participants are asked to choose which of the given statements best describes their experience concerning binge-eating symptoms. Scale's scores range from 0 to 46, with higher scores reflecting higher severity of binge eating symptoms. Both the original and Portuguese versions showed high internal consistency (α = 0.88). Table 1 displays the internal consistency for all variables in study.
Data analysis
Data analyses were performed using IBM SPSS Statistics 20 and AMOS software.
Preliminary data analyses were performed to explore the adequacy of the data. Pearson correlation coefficients were conducted to examine the associations between BMI, WSSQ, hated, inadequate and reassured-self and BES (Cohen, Cohen, West, & Aiken, 2003) . To explore differences between binge eaters and non-binge eaters in all variables, independent sample t tests and Cohen's d effect size were calculated (Field, 2013 ). Cohen's cutoff values were followed: Cohen's d between 0.2 and 0.4 -small effects; between 0.5 and 0.7 -medium effects and above 0.8 -large effects (1988 cited in Tabachnick & Fidell, 2007) . Finally, to test whether self-criticism and self-reassurance mediated the relationship between weight selfstigma (WSSQ) and binge eating symptomatology (BES), while controlling for BMI, a path analysis was used. Path analysis allows the simultaneous examination of structural relationships, as well as the examination of direct and indirect paths (e.g., Schumacker & Lomax, 2004) 
Results
Preliminary Data Analyses
All variables presented acceptable values of skewness and kurtosis (SK < |3| and Ku < |8 -10|) which indicate no severe bias to normal distribution. Multicollinearity was not found (VIF < 5; Kline, 2005) . Also, the analysis of multivariate outliers using Mahalanobis distance statistic (D
2
) did not detect the presence of any outlier. There were no missing data. variables for the two groups (with and without BED). Results reveal that binge eaters presented significantly higher levels of binge eating symptoms, weight self-stigma, hated and inadequate self, and lower levels of reassured-self when compared with non-binge eaters. Differences regarding binge eating symptoms, and weight self-stigma reflect very large effects, whereas differences in hated, inadequate and reassured-self reflect small effect sizes (Table 2) .
Correlation analysis
Differences between binge eaters and non-binge eaters
Additionally, no statistically significant differences were found regarding BMI.
Path analysis
A path analysis was conducted to test the mediator effect of self-criticism (both hated and inadequate-self dimensions) and self-reassurance on the relationship between weight selfstigma and binge eating symptoms severity, while controlling BMI. The initial model was tested Note. * p < 0.05; *** p < 0.001; only significant standardized path coefficients among variables are presented.
Mediation analysis
Bootstrap with (Fig. 1) accounted for 27% of the variance of hated-self, 30% of reassured-self, 36%
of inadequate-self and 45% of binge eating symptoms.
Discussion
Recently, studies have emphasized the damaging impact of internalized weight-stigma in healthy eating behaviors of individuals with overweight and obesity (Ashmore et al., 2008; Pearl & Puhl, 2014; Schvey & White, 2015) . Nonetheless, the psychological processes through which this relationship is operated on are still underexplored. The current study contributes to the existing literature by testing the mediator role of self-criticism and self-reassurance on the relationship between weight self-stigma and binge eating symptoms.
In line with previous studies (e.g., Ashmore et al., 2008; Durso et al., 2012) , results from correlation analyses showed that weight self-stigma was positively and significantly associated with binge eating symptoms. As expected, participants with higher levels of weight self-stigma revealed higher self-criticism a less self-reassurance. To best of our knowledge, this is the first study to explore these results, although they corroborate that weight-stigma internalization is related to poor health outcomes (e.g., Ratner et al., 2013) . Moreover, these results also seem to align with other studies that found that high self-criticism and low levels of self-compassion are associated with disordered eating behaviors (e.g., Duarte et al., 2014; Dunkley & Grilo, 2007 , Dunkley et al., 2010 . Interestingly, BMI was not significantly associated with any variable in study, which may have resulted from the reduced BMI variability from our sample. However, these results are consistent with studies that found that the negative impact of weight self-stigma on disordered eating goes beyond the impact of weight itself (Latner et al., 2013) .
In addition, we sought to explore differences between women with and without BED.
Contrarily to previous findings (e.g., Palmeira et al., 2016a) , no difference across groups were found regarding BMI. Nonetheless, Palmeira et al. (2016a) asserted the presence of binge eating using BES scores, while the current study conducted a structured clinical assessment. Women with BED showed significantly higher levels of weight self-stigma and self-criticism and lower levels of self-reassurance, than women without binge-eating. This is consistent with previous findings that suggest that individuals with BED present poorer health outcomes when compared to those without BED (e.g., Bulik et al., 2002; Durso et al., 2012) . Our study adds to the existent literature by showing that women with BED, when compared to women without BED, tend to adopt a more critical attitude towards the self and have lower abilities to reassure the self when facing setbacks or failures.
The major contribution of this study was to explore whether self-criticism and selfreassurance mediated the influence of weight self-stigma on binge eating symptoms, while controlling for BMI. Results suggest that the effect of weight self-stigma on binge eating symptoms partially occurs through a harsh and attacking attitude towards the self (hated-self) and through a decreased ability in reassuring the self when things go wrong. Interestingly, the less toxic and harsh form of self-criticism (inadequate-self) did not mediate this relationship. It seems that women who internalize stigmatizing weight messages tend to develop a self-to-self relationship that is characterized by a harsh and punitive attitude, as well as the inability to reassure the self when facing setbacks. In turn, this way of dealing with difficulties and failures seems to be related to higher severity of binge eating symptoms.
Still, it is noteworthy that results also revealed a direct effect of weight self-stigma on binge eating symptoms. This stresses the importance of weight stigma internalization on women's tendency to engage in binge eating. Another possibility is that other unexplored processes might contribute to this relationship. In fact, research has shown that weight-related experiential avoidance is an important process on the relationship between weight self-stigma and quality-of-life (e.g., Lillis et al., 2011; Palmeira et al., 2016a) . Finally, BMI also had an indirect effect on binge-eating symptoms, through its effect on hated-self. It seems that presenting a higher BMI is indirectly linked to more binge-eating symptoms due to one's tendency to attack and condemn oneself when facing setbacks.
This study has some limitations: 1) its cross-sectional design, prevents us from inferring causality. Futures studies should consider replicating our findings following a longitudinal design; 2) the sample used comprised only adult women, which does not allow to generalize the results for other genders or age groups. In fact, being BED the most common eating disorder in men it would be worth examining the existence of gender differences on the relationship between weight self-stigma and binge eating; 3) results concerning the hated-self dimension should be interpreted with caution given its low internal consistency; 4) the model tested is limited, as other processes (e.g., decentering abilities, rumination) may be involved in the relationship between weight self-stigma and binge eating symptoms. Still, our goal was to explore the role of self-criticism and self-reassurance in this relationship. Future studies should explore our findings using a multi-group approach (which our sample size did not allow) to test differences between individuals with and without BED.
Nevertheless, the current study has significant strengths: a) our study comprised a specific clinical sample of women with overweight and obesity, rather than a community sample; b) BMI and BED were not self-reported, but assessed through a body composition analyzer and a clinical structured interview, respectively; c) this is the first study to explore the role of weight self-stigma and self-criticism on binge-eating symptoms.
In conclusion, our findings provide evidence that may be useful for clinicians working with women with overweight and obesity, particularly those with BED. Specifically, it suggests that therapists should consider weight self-stigma and the more toxic form of self-criticism (hated-self) as important aspects to tackle in therapy in order to reduce binge eating symptoms.
One way to address these aspects is through the development of self-compassion, using a compassionate-based approach such as Compassion Focused Therapy (CFT). In fact, CFT was specifically developed to provide a de-shaming setting, to decrease patients' shame feelings and self-criticism, and to help them develop a warmer and more caring self-to-self relationship, particularly when facing difficulties or failure (e.g., Goss & Allan, 2014) . In this context, being compassionate towards oneself seems to provide intrinsic motivation and the ability to maintain healthy behaviors even when setbacks occur (e.g., Neff, Rude, & Kirkpatrick, 2007) .
